This research was carried out to assess the knowledge, attitudes and practice of community pharmacists in Khartoum state towards weight managements, and to explore their roles in dispensing of off label drugs as weight management drugs. A questionnaire was used to collect primary data from 100 community pharmacists in Khartoum state who were chosen randomly. The secondary data was collected from different references, journals, textbooks and internet website. The results of this study showed that 91% of community pharmacists were highly involved in providing advice in weight management. The dispensing of weight management medications depended mainly on weight of the patients (25%). This research revealed that 49% of pharmacists dispensed the metformin for off label use as anti-obesity drug, 58% of them dispense it under prescription while 51% of the pharmacists never dispensed it for weight loss. In addition, 27% of the pharmacists' dispensed mosegore (sandomigran) for weight gain while the majority of them never dispense it (73%). Elkhalifa et al.; JAMMR, 31(8): 1-7, 2019; Article no.JAMMR.53540 2
INTRODUCTION
Weight problems are important risk factors affecting people nowadays worldwide. Obesity and underweight are serious health issues should be taken in consideration by health care practitioners. They are considerable predisposing factors of many health problems and chronic diseases such as cardiovascular disease, cancer, diabetes, osteoporosis, anemia, fertility issue hair loss and weakened immune system which are a rise as a result of weight problems [1] .
Management of weight problems is either by diet and physical exercise and/or medications. Weight management medications are medically prescribed only in case of morbid problems where the weight loss or weight gain is a lifesaving. As in the case of obesity these medications work in different ways either prevents the digestion like OTC fiber or increase the body metabolism rate, some of them suppress the appetite (anarxogenic) other agents interfere with the absorption e.g. ortislat (brands; xenical) [2] .
Many of the weight management drugs posses' serious side effects and drug interactions should be taken in consideration so they should not be used for cosmetic benefits only. Some of the medications used for weight gain act by stimulating appetite others may affect how the body absorbs or store glucose lead to fat deposits, some cause calories to be burned slower by changing body metabolism other drugs can cause water retention which add weight but not fat [3] .
Off-label uses are the use of pharmaceutical drugs for an unapproved indication or in an unapproved age group, unapproved dosage, or an unapproved route of administration. Both prescription drugs and over-the-counter drugs (OTCs) can be used in off-label ways.
Some medicines are used for treatment of certain diseases and cause weight loss e.g. (Metformin) which is an anti-diabetic agent used in type2 diabetes, preferably in obese patients. It inhibits the hepatic synthesis of glucose and decreases peripheral insulin resistance [4] . On the other hand, there are some medicines, which were used to treat special health problems and have side effects in form of weight gain e.g.
Pizotifen, which is a benzocycloheptene-based drug used as medicine, primarily as a preventative to reduce the frequency of recurrent migraine headaches, it's a serotonin antagonist acting mainly at the 5-HT2a and 5HT2c receptor it also has some activity as anti-histamine and anti-cholinergic activity [5] .
Pharmacists are the most accessible health care professionals in the community that can help patients in management of overweight and obesity by assisting in the selection of weight loss agents and offer counseling for effective pharmacotherapy outcomes. Pharmacists must take patients medical history and use the Body Mass Index (BMI) to help in selection of weight loss drugs and control the dispensing of the off label drugs, which are drugs to treat certain diseases and cause weight loss. The limited studies are available involving pharmacists in weight management have found conflicting data onto pharmacists' perception of their knowledge or medical expertise and the training needed to appropriately counsel and give patients advise on weigh management [6] [7] [8] [9] [10] [11] .
This study was designed to assess the knowledge, attitudes and practice of pharmacists about weight management and to explore the dispensing of the off-label drugs as weight management drugs.
METHODOLOGY
This is a descriptive cross-sectional study done involved community pharmacists working in pharmacies within Khartoum state, Sudan. Data were collected from one hundred pharmacists working in community pharmacies. Selfadministered, pretested and structured; questionnaire mostly close ended questions, was used. The questionnaire was designed to collect data about knowledge, attitudes and practice of the pharmacists towards weight management.
Descriptive statistics was used to analyze the obtained data.
RESULTS AND DISCUSSION
This study was conducted in Khartoum state targeting community pharmacies to describe the knowledge and practice of community pharmacists in weight management. The study showed that 91% of the pharmacists under study provided a counsel concerning weight problems, while only 9% of them have never provided a counsel (Table 1) . Those who do not provide counseling on weight management they thought that this is physicians' job, some stated that they didn't have enough knowledge about weight management and others have never come across such patients. These results showed that pharmacists have generally positive attitudes towards the provision weight management services. Table 3 this is because they feel embarrassed. Therefore, there is a need for an increase in the public awareness and acceptance of such services. The current results showed that the dispensing of weight management medications is mostly according to the weight of the patients (25%), and 20% according to the available brands while only 18% according to the patient choice. Only 9% of the pharmacists dispense weight management medications according to the medical history of the patients, which should be taken as a high consideration when dispensing any medication (Fig. 1) .
The knowledge of the pharmacists of the main method used for the determination of nutritional status of individuals (BMI) is in (Fig. 2) ; results revealed that 59% of the community pharmacists have come across the term BMI, while only 9% of them have full knowledge as they were familiar with the categories and they knew how to calculate the BMI, 22% had fair knowledge about BMI, which is mean only knew some of the categories or knew how to calculate BMI (Fig. 2 ). However, more training would be required to
Fig. 1. Pharmacists choices for dispensing weight management medications
increase pharmacists' knowledge level in providing healthy weight management services.
When pharmacists start a discussion about weight management with the patients 40% of the questions that they usually asked were about life style; diet, frequency of meals, nutritional habits and physical activity. The questions about medical history formed 27% of the total questions. The pharmacists asked about the medical history in order to find some of the causes of weight problems. The answers in response to medical history were diabetes, hypertension, high blood cholesterol, thyroid problems, while some of the pharmacists asked about the family history seeking for genetic factors. Only 10% of the total questions were about medications the respondents thought that maybe the medications were behind the cause of the patient's weight problems. Current weight, age and psychology scored only 5%, 6% and 3%, respectively. In addition, 9% of pharmacists didn't asked any questions to the patients because they thought there is no need and some thought that it is the dietitian's job (Fig. 3) . Again here these results showed that the pharmacists need more training in providing this service.
Concerning underweight management 44% of the pharmacists indicated high recommendation for vitamins and minerals, as a method for increasing weight. From the overall recommendations for weight management diet scored 33%. Some of the pharmacists recommended both diet and vitamins (16%) as they could be effective together and have better outcomes, only 7% of the recommendations of the pharmacists were about diet and medications and herbs (Table 4 ).
For the practice of the pharmacists 31% of them are highly recommended diet and exercise together as weight reduction technique, while 20% of them recommend physical exercises. They thought that physical exercises are safe, effective and available non pharmacological management. Diet accounted 29% of the respondent's recommendations. Medications represented (3%) of the total recommendations, which included mainly Via-ananas, ketone, glucoforte, chitocal and metformin (Fig. 4) . The reasons behind dispensing these medications in particular were either due to their actions, reputation or their herbal ingredients as in case of via-ananas and ketone.
As shown in Fig. 5 internet was the common source of diet information for 45% of the pharmacists while low perceptions were given for the rest of the sources. Off-label drug use generally means that a drug is being used for an unapproved indication, or at an unapproved dosage. In addition to these unapproved uses, anti-obesity drugs may be also employed for longer than recommended durations, when contraindicated, or in other ways contrary to the approved label. The results in this study revealed that 27% of the pharmacists dispensed mosegore (sandomigran) for an off label use as weight gain agent despite that the weight gain and increased appetite are side effects of this medication. Most of the pharmacists have never dispensed it for off label use (73%) ( Table 5 ). The results in this study showed that 49% of pharmacists dispensed the metformin for off label use as anti-obesity drug despite that it is an antidiabetic agent, while 51% of the pharmacists never dispensed it for weight loss, the dispensing was according to the patient choice, pharmacist choice and high percentage of metformin was dispensed under physician prescription (Fig.6 ).
The study revealed that 93% of metformin users for weight loss purposes are females.
Although the label for metformin specifies diabetes as the sole indication, the drug has been prescribed with increasing frequency of overweight and obese patients with impaired fasting glucose following a report that long-term metformin delayed or prevented diabetes and induced weight loss in such patients [12] . Metformin is known to induce modest weight loss in overweight patients even without glucose abnormalities and is prescribed off-label as an adjunct to weight loss [13] [14] [15] .
CONCLUSION
As community pharmacies could be an ideal place for the provision of healthy advices including weight management services. Programs should be set to encourage community pharmacists to have a much more visible and active role in improving public health and specifically measurement of BMI and waist circumference, weight-management to their clients'. Furthermore, as the results indicated that pharmacists have generally positive attitudes towards the provision weight management services; the development of appropriate undergraduate and postgraduate training in nutrition is required to equip pharmacists with appropriate knowledge and skills to deliver these services effectively.
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